
THE NEW ENGLAND JOURNAL OF MEDICINE52

THE NEXT TRANSFORMATION IN THE
DELIVERY OF HEALTH CARE

DESPITE the perils of predicting the future of our
health care system, many people have weighed in on
how they expect the delivery of care to evolve:-Such
predictions are usually based on the conspicuous trend
toward industrial-size delivery networks involving large
populations enrolled in managed-care plans, vertically
integrated medical center conglomerates, and a few gi
ant Insurance companies,I-:! In my view, several subtle
trends will have a profound influence on the delivery of
health care: the rapid growth of computer-based elec
tronic communication, the fact that a new generation is
Increasingly comfortable with the electronic transfer of
information, and the shift toward giving patients more
responsIbility for their health care decisions. These
trends are likely to induce cultural changes in the de
livery of care even more revolutionary than any restruc
tUring that is going on today. On-line, computer-assist
ed communication between patients and medical data
bases and between patients and physicians promises to
replace a substantial amount of the care now delivered
In person.

T rends suggesting that medical care will be deliv
ered on-line are easily detected. Many people either
own or have ready access to personal computers and
use them now in their studies or business activities.
~1anv already have access to the Internet, the immense
collection of independent but cooperating computer
networks that connects 2 to 3 million host computers.4~
The ~rowth of the Internet has been extraordinary. The
lIumber of networks increased gradually from 2000 in
I'lWl ;Ind 1990 to more than 20,000 in mid-1994, and

I urrcnliv a new network IS connected every 10 to 20
mmutesl,h Estimates of the number of users on the In
lnnet today are unreliable, though figures of 7 million
lo 30 million are often cited.') Until recently, it has
bccn extremely difficult to search for information in the
vaSI reaches of the Internet, but new software tools are
m,t kIIIlC the computer files, bulletin boards, and news
let ICI s more accessible and easier to find. These tools
Ill< lude free "client-server" programs such as Gopher
and \\orld ''''ide Web. Gopher permits users to move
qUllkh from one part of the Internet to another
,11 rI Jlwh a menu system and to find and transfer files.
Ill" \\urld Wide Web, a multimedia hypertext system,

1'1 "\ld"s linkages to related subjects. Both programs
,II" .j( (esslble through a variety of interfaces (such as
\1.1< \\'el>, 1\10salc, Netscape, and TurboGopher) that
1"1 II1I1 Ih,' user to search fix Information by clicking on
d,,!'I;I\,t'd tOpiCS WIth a mouse,ti q In addition, many new
'<',ITch tools from companies such as America Online,
(,tllnpuSnve, and Prodigv arc menu-dri\en, simple to
ll'o(' \\ Ith lnu11Jnal trainll1g, and rclall\'eh- ll1eXpCllslve.

New multimedia technology, such as "smart boxes"
and "~mart television sets, -. wtllch combme tile iunc
!lnllS oj tht> computer, telephone, rax, compact disc, and
vlcleo,'" promises to Simplify electronic communication
nell more, In addition, the extension of fiberoptic and
,o.lXldl-cable communication allover the country 
""'lI III remote regIons -, will make telecommunlCa-
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tion of all kinds, including "lclemedicine, "II accessible
to nearly everyone. A critical factor in the medical use
of the new technology is the trend toward patients' tak
ing more responsibility for their own medical care.
There is a growing emphasis on incorporating patients'
preferences into medical decision making. 12 Already
patients are using interactive video discs to help them
make medical decisions and home monitoring devices
to measure their blood pressure and blood glucose and
to test themselves for pregnancy.13.16

An anecdote might help illustrate this future on-line
delivery system. The author of a popular book on com
puter-based communication tells the story of finding a
blood-filled tick on the sk\n or his two-year-old daugh.
ter at II o'clock at night. While his wife called the pe
diatrician, he logged into an electronic conferencing
system based in San Francisco that involves people
around the world. Within minutes he learned from a
physician on-line how to remove the tick safely and had
done so before the pediatrician called back. I)

Although a health care delivery system that depends,
eve'n partly, on on-line.computer communications holds
considerable promise, the problems it poses are enor
mous. Familiar issues such as the quality of care, the
continuity of care, the validity and consistency of the
available information, privacy, and effects on the physi
cian-patient relationship will all surface as major areas
of concern.

The amount of medical information now available
on-line that is appropriate for a layperson is relatively
small, but commercial services already provide "text
book" information comprehensible to an intelligent lay
person as well as access to group conversations (so
called forums) about subjects such as diabetes, eating
disorders, and vitamins. Although some of the mforma
tion conveyed in these forums is quite authOritative.
much is highly questionable. Indeed, many of the par
ticipants use pseudonyms, and the extent of their ex·
pertise is often not revealed. Nonetheless, this phenom·
enon illustrates the potential of such a system. Sonlt'
medical centers are already providing authOritative 011

lme medical information and advlCe. 'H.
19 some In COIl

Junction with industr\"lti
Organizing and coordinating care for indiVidual Pd'

tients would require thoughtful plannmg, Ideall\'. 1'1'

sponsibility for decisions could be shared by the panent
and the physician, with the patient playing a substan
tial part. The patient could tap mto authoritative med
Ical data bases, including textbooks and newsletter,;
formulated expresslY for lay audiences. For somt' com
mon problems, such as ur1l1an and upper respualOT\
mfections, patients could use available algorithms 011

line to diagnose their own ailments and even trcat
themselves, Some clmlcal problems, even compk:-- om's.
could be han-dled by an 011-1,,1<' consultation with d pln
slcian. Changes in the dosage of insulin, antlcoagu·
iams, antinypertensive drugs_ or diuretics, the manage
ment 01 many childhood dIarrheas, and decisions aboul
when to give tetanus boosters and when during labor d

woman should go to the birthmg center are but a fe\,
examples, Standard reminders could be sent on-hne for
manv routine screenll1g tt'sts or \'accinatlons Thl' Intn-
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action with an on-line computer system can be quite
comfortable. Studies show that many patients feel even
less discomfort "talking" to a computer about personal
matters than to a physician.2°-22 If it was done right, the
on-line computer system would function as a "virtual
physician" in a new kind of house call.

Pundits who have speculated about how the comput
er will influence the practice of medicine have generally
assumed that a computer programmed with medical
knowledge would $upply the "intelligence" and that
physicians or physician-surrogates would call on this
"artificial intelligence" to deliver care,23,25 Unfortunate
II, although much progress has been made, most of the
computer-based diagnostic and therapeutic systems
available today are not sufficiently reliable for these
tasks,'!\) In an on-line system of care, the computer
would functIOn pnnClpally as a communication device,
and the cognition would be supplied by a physician.
Real, not artificial, intelligence would be brought to

bear on serious health problems.
Because anyone can use the Internet, the accuracy of

lIl{ormation and advice on medical matters will de
pend, as it does now, on the expertise of the profession
al providing that advice, In addition to this problem of
qual it y control, there are many practical limitations to
an on-line delivery system. First, despite the recent ex
pansion of on-line communication, we do not know
whether the public will accept this kind of communica
flon as a wa\' of life, nor whether improvements in sci
ence education will improve the public's understanding
of !T1("dlcal informatlon z7 Issues such as the ease of use
\\ Iii h;JIT 10 be addr("ssed: undoubtedly many will lag
lJ<"hl!ld III til(' usc of Jm kind of on-line lllformation,
.ITld some \\'Ii' [HOITI use it. \Vc will havc to learn what
klllcJ,; cd fl1("dlcal problems can be safely and effectively
li.lIldled remotch' People are likely to be better In
formed .Ibout thclr own health than they are now, but
Ihn "til probabll be barraged with conflicting reports,
\'.lrIcd 0PIIlIOIiS. and contradictory recommendations.
I 11 I· !llCiJ Ill' .l l"ood deal of misinformation, And a new
,"llrllet 1\ til cll1er(:c Phvslclans have taught for years
1iI.11 "IJI'Il thn lre;l! themselves they hav(' a fool for a
1l.11Ielll, lei "',. nOl\ believe that patients should take
l!lore rcspof!silJllilY fo! theJr own care. In the new
modc. 'ome mechanism I,'ill be needed to foster appro
pnate jl;Jllent -ct"lltered responsibility while providing
ill OI"C(II)11 against dangerolls self-diagnosis and self
Irratll1rlll,

.')ome people \"111 object to receiving some of their
,arc' Ihl' 1\·3\ TIi",· 1\ til still want to hear a human
\ Illl'C (Ill Ihe telephone cven though It takes hours to

Inakc 1I1I1Llei :"" dllubt. something important will be
j'''1 Ii p!lYSICUnS Illl longer sec patients In person for
"\CI \ eLl .. pi OlJl"ll1' Thc "!;I\'lllg on of hanos" seems to
I',I\C Ihcl.lpCUIIl 1·;l!UC .\1aIlHalnlng thc prl\'acy 01 sen
,1t1W nl"fsollal Inti,rmatlon is still another senous mal
In I\'('+od\ but th" pa!I('nl and his phYSICian should
kilO\\' \,.11cthCl he has blood III his stool or sexual d\'s
i unctlOIl

Affordabtlll;' ",til become an Issue if the government
SlOpS SUpportlllg the IntnneL 1H Industry ",ill certallliv

much they will charge, and how much control the gov
ernment should have are other questions that will re
quire answers. Because the expense of new technology
will further widen the gulf between those who have ac
cess to care and those who do not (or at least exagger
ate the difference in the quality of care between the two
groups), it will be critical to find a way to protect and
treat those unable to use or pay for an on-line system.

A widely implemented on-line system would have a
profound effect on those who deliver care. Hospitals,
medical centers, and health maintenance organizations
would probably become integrated into an electronic
network, sell their expertise, and link their capitated
populations on-line with thei~ own providers. The tra
ditional role of physicians would change greatly, For
one thing, physicians would be expected to interpret
much more information, How they will be able to inter
pret the symptoms and results of home laboratory tests
and the large amount of unfiltered and possibly disor
ganized information that could inundate them in the
form of patients' on-line messages is not clear, Creden
tialing, licensure, and malpractice will take on unique
dimensions when medical advice and decisions are
transmitted by a communications medium that crosses
state and national boundaries. The nature of a pa
tient's medical record will also change. Inevitably, an
electronic data repository will be developed for each pa
tient, but deciding what form it will take and which in
stitution or entity should be responsible for maintaining
it will require considerable attention. If much care is
handled on-line, personal encounters will focus princi
pally on the most serious problems. In that case, we
might need fewer primary care physicians, nurse prac
tItioners, and even specialists than is being predicted
today

Clearly these projections about the future health
care system could be wrong; yet because widespread
social transformations have often been triggered by
technology, we must not ignore these remarkable
trends, Although predicting is perilous, not predicting
IS even O1or(" perilous, II leaves us unprepared for the
changes gOlllg on TIght under our noses, confronts us
with recurrent surprises, and most problematic, makes
us reactors to change lIlstead of agents of change.

JEROME p, KASSIRER, M,D,
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VISION WITHOUT SIGHT

Th~ lamp of thc body is (he ey~. If your eyes an: sound. you will ha~
light for your whol~ body; if the eyes are bad, your whole body will

. b~ in darkness.
- Mallhew 6:22-23

NtUJ English Bihlt

. VISION is the dominant human sense. The process
ing of photic information begins in the retina, continues
in subcortical visual centers, and reaches its greatest
complexity in the cerebral cortex. I One characteristic
of this processing is the segregation of information
among visual pathways and centers. Features such as
location, movement, form, and color are segregated,
and thus visual perception may be selectively impaired
by disorders affecting individual pathways. The ulti
mate visual disorder is blindness. The work of Czeisler
and his colleagues with blind subjects, reported in this
issue of the Journal, 2 involves an aspect of vision that
ordinarily receives little attention. Most of the subjects
were blind as a consequence of devastating retinal dis
ease. They did not perceive any visual stimuli, includ
ing bright light, and the severity of their impairment
was verified by appropriate physiologic investigation.
Yet in 3 of the 10 subjects who had normal nocturnal
increases in melatonin secretion, the mcreases were
suppressed when the subjects were exposed to bright
light. This response to light was blocked by covering
the eyes in the light-sensitive subjects as it would be
blocked in normal persons. How are we to understand
Ihis dIvergence between the lack of perception of light
and the hormonal response to lighe

The answer lies in our increasing understanding of
the role of the visual system as it alTects the temporal
organizallon of behavior. Human behavior, like that of
animals, is organized into cycles of rest and activity,
sleep and waking. ThIS orderlv alternation is not a
passive response [0 the solar cvcle of light and dark
ncs~. but a complex If1H:raC!lO[j betwecn endogenous
rhythms and the solar cycle. Endogenous CIrcadian
rnylnms persist in litc absence of a jig-ilL-dark cycle.
For example, in people kept m lsoiatlon (rum the regu
lar lighl-dark cycle, the rhythm of reSI and activity is
mamtained for many days, although with a perIod that
slightlv exceeds 24 hours. l Under ordinary circum-
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stances, however, the period is influenced by the solar
cycle to be exactly 24 hours - a process termed en
trainment. The periodicity of the endogenous circadian
pacemaker, or clock, is normally entrained by the solar
cycle.

The generation and entrainment of circadian rhythms
in mammals are functions of a specific neural system,
the· circadian timing system. The endogenous genera
tion of rhythms indicates that a neural pacemaker is an
essential part of this system. There is abundant evi
dence that the suprachiasmatic nucleus of the hypo
thalamus is this pacemaker, responsible for generating
the circadian rhythm of rest and activity and also the
rhythms of a large number of physiologic and endo
crine functions, including the secretion of melatonin. 4

The paired suprachiasmatic nuclei lie just above the
optic chiasm in the anterior hypothalamus and have ef
ferent axonal projections linking them to effector sys
tems mediating circadian control. This pathway in

cludes axonal projections from the suprachiasmatic
nuclei to the paraventricular nuclei of the hypothala
mus, direct projections from the paraventricular nuclei
to the preganglionic sympathetic neurons of the upper
thoracic intermediolateral cell columns, and prOjections
from these neurons 10 the superior cervical ganglia in
nervating the pineal gland, lhe site of melatonin syn
thesis.s

Entrainment is a response to photic input through
which the circadian clock is set. The pathway of en
trainment has three components. The first is a sci o(
retinal photoreceptors. Although they have nOI yet
been definitively identified, the evidence for the exis(
ence of a distinct set or retinal photoreceptors govern
mg circadian rhythms IS substantial. In mice with a he
reditary degeneration of pholOrcceptors that leads to
blindness, the circadian responses to light are unaffect
ed. f

, ThIS mdicates lhal circadian photoreception is mc
diated eilher by a subgToup of rods or cones una(lccled
by the mutation or by an unrecognized class of photo
I cLcfJiur:;. V,,'jlatever lneir nature, tne pituIU1CLC/-J(Ul:;

are likely to be linked by bipolar retinal ceiis (the sec
ond component or the pathway) 10 a set of ganglion
cells (the lhird component) thai projects through the
optic nerves and the (llltic chiasm to the suprachias.
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Other Resources for Current
Information about

Telemedicine

American Telemedidne Association
1700 One American Center
600 Congress Avenue
Austin, TX 78701
512/480-2247
512/480-2248 (fax)

Telemedicine Today (a quarterly newsletter)
Ace Allen, MD, Editor
P.O. Bo)(.11122
Shawnee Mission, J<S 66207-1122
913/588-4708
$75.00/year

Telemedicine: the monthly newsletter of
telecommunications in healthcare
Telemedicine
Miller-Freeman, Inc
600 Harrison St.
San Francisco, CA 94107
415/905-2371
$397/year

Hours
Monday - Friday

8:00 a.m. - 5:00 p.m.

Telemedicine Library and
Information Service

Greenblatt Library
Medical College of Georgia

Augusta, GA 30912-4400

7061721-3667
7061721-6006 (fax)

November 1994

Telemedicine Library
and Information

Service

of the
Greenblatt Library

and
Telemedicine Center

Medical College of Georgia



TellS
Telemedicine Library and
Information Service

Scope

The Telemedidne Library and Information
Service (TeUS) is being developed as a
resource for telemedicine-related information
and contains over HXX> items. Each item is
indexed into a database using Medical Subject
Headings and other subject headings specific
to telemedicine.

The original scope of the database was articles
primarily found in MEDLINE and various
materials identified incidentally. The current
scope includes articles from MEDUNE,
HEALTH, telemedicine newsletters and
proceedings from telemedicine conferences.

The database is being expanded to include
engineering, technology and business materi
als from a variety of sources including
additional databases, newsletters, newspa
pers, conference proceedings, technical
reports, pamphlets, brochures, personal
contacts and so forth.

Access

Access to the database is by request for a
librarian-mediated subject search or on disk
as a text (ASCII) file. Remote access (dial-in
or internet> is planned but not yet available.

Access to the collection is available by
appointment. Much of the material in the
collection is also available at libraries around
the country. We recommend use of your
local libraries to acquire copies of material
identified from the database.

If you are unable to find materials through
your local sources, we will provide copies
within the guidelines of the copyright law.

Fees
Fees for MCG-affiliated persons are the same
as for other library services.

Fees for those not affiliated with the Medical
College of Georgia are as follows:

• Subject Search $40
• Disk with text (ASCII) file of citations

and subject key $50
• Copies of materials $l21item

History
The early roots of the Telemedicine Library
and Information Service were the Telemedi
cine collection and database, which were
developed at the Dean Foundation at the
University of Wisconsin with the financial
assistance of the American Psychiatric
Association.

The collection and database of telemedicine
related materials were transferred to the
Medical College of Georgia Greenblatt
Library in fall 1992 as an adjunct of the MCG
Telemedidne Center. It is housed in the
Greenblatt Library as one of the Library's
Special Collections.

The Greenblatt Library receives requests for
telemedidne information from educators,
clinicians, students, industry, military and
the government.



T~lemedicine Center, Medical College of Georgia
1120 15th Street, Bldg EA, Augusta, GA 30912-1655, USA

Contact: (706) 721-6616 (voice), (706) 721-7270 (fax)
Max E. Stachura, M.D., Interim Director/Clinical Director - maxs@mail.mcg.edu (e-mail)
Laura N. Adams, Director of Operations -Iadams.telemed@mail.mcg.edu (e-mail)
R. Kevin Grigsby, DSW, Dir of Research/Development - kgrigsby@mail.mcg.edu (e-mail)
John Searle, PhD, Technical Director - jsearle@bmesun2.mcg.edu

• The Medical College of Georgia established the first statewide telemedicine program in
November 1991 .
• Georgia Statewide Telemedicine Program (GSTP): In 1992, the Medical College of
Georgia was asked by the state to develop, coordinate, implement and manage the
Georgia Statewide Telemedicine Program (GSTP) as a component of the Georgia
Statewide Academic and Medical System (GSAMS). Today, through the use of tully
interactive, two-way T1 lines to transmit audio and video, the GSTP links hospitals,
outpatient clinics, community and public health centers and state prisons. Four of the
state prisons will be served by a mobile telemedicine van. Forty-four of the 61 planned
sites are fully operational, with network completion expected by 1997. To date, over
1000 consultations have been conducted. To date, the five most requested medical
specialties are: Neurology, Cardiology, Dermatology, Psychiatry, and Infectious
Diseases, while the top three ancillary specialties are: Occupational Therapy, Physical
Therapy, and Speech Pathology.
• Electronic House Call (EHC) Project: The Medical College of Georgia, the Georgia
Institute of Technology, and the Eisenhower Army Medical Center collaborated to
develop and evaluate a "proof-of-concept" system to deliver medical care to patients in
their homes by installing computer-based monitoring units in the homes of 25 volunteer
patients and in one skilled nursing home in the Augusta, Georgia area. The units are
linked to central monitoring stations via bi-directional coaxial cable connection supplied
by Jones InterCable, Inc.. Interactive audiolvideo conferencing between patient units
and the central monitoring station is supplemented by equipment to assess several
patient physiologic parameters including blood pressure, pulse, temperature, weight,
blood oxygen, electrocardiogram and stethoscope examination. The central idea is that
these communication links will enable the monitoring of a broad range of patient
measurements from home. This will in turn promote the patient's medical stability and
reduce the need to access high cost in-patient and emergency resources. The project's
focus is to expand medical care in the patient's home without the need for an onsite care
provider. Major funding for this research came from The Georgia Research Alliance, the
Army Medical Research and Development Command, and the Medical College of
Georgia, with in-kind contributions from Jones InterCable, Inc..
• Children's Medical Services (CMS) Project: The Medical College of Georgia
Department of Pediatrics and Telemedicine Center have contracted with the Children's
Medical Services Program, of the Georgia Department of Human Resources to provide a
pilot clinical service that addresses emerging issues of children with special health care
needs to specified sites in Georgia using the Georgia Statewide Telemedicine Program
(GSTP). This is the first such Telemedicine clinical program in the State. The State CMS
Program employs specially trained registered nurses to work with local primary
physicians and health care proViders. In this Project, the eMS nurses will be specially
trained in the technology and operations of the GSTP, will assume the role of the
It:\ share \ becktJ \ library \injO-tie.tlltuW 1 2/6/97



attending health care professional at the remote CMS Telemedicine site and will present
patients to specialist consultants at the MCG Telemedicine site. This will allow the
children to remain in the care of their local primary care physicians and in their local
community, thus enhancing continuity of care. The Project is evaluating the impact,
efficacy, efficiency, and cost-benefit of providing clinical care via Telemedicine to children
with special health care needs.
• Telepsychiatry Project: The Telepsychiatry project uses the Georgia Statewide
Telemedicine Program (GSTP) to give Georgia residents access to quality mental health
care regardless of their location in the state. The GSTP connects the Medical College of
Georgia Department of Psychiatry, eight statewide psychiatric institutions, and several
community mental health centers. Diagnostic assessments, mental status evaluations,
and pharmacological consultations are some of the available services provided by the
Telepsychiatry program. The project allows more rapid intervention during psychiatric
emergencies, reduces the need to travel great distances to receive psychiatric care and
provides second opinion options. It also enables mental health professio"nals and rural
physicians to keep abreast of current research and information related to psychological
services more easily, and should definitively reduce the unit cost of mental health care in
Georgia. The Telepsychiatry project is an initial step towards integrating telemedicine
with an active state mental health care program. You may wish to visit the Georgia
Mental HealthNet at www.mcg.edu/Resources/MH/lndex.html. The Georgia Mental
HealthNet is an Internet site supported by the Medical College of Georgia in order to
provide information and services to consumers in Georgia, and to provide a forum for
mental health professionals to discuss current developments in the mental health field.
• Telemedicine Standardized Patient Program (TSPP): The TSPP is designed as an
educational tool for providers of the Georgia Statewide Telemedicine Program (GSTP).
The standardized patient is an individual who portrays or "models" an actual patient in a
standardized fashion. Several scenarios will be developed for the standardized patient to
portray, including neurologic, dermatologic, cardiac, psychiatric, rheumatologic, infectious
disease, and surgical "conditions." Because these are among the most requested
telemedicine consultations since late 1991, they will provide a comprehensive level of
practical experience with the telemedicine system. This targeted clinical training program
addresses the conduct and experience of clinical consultations through standards-based
training, providing specialized clinical and communications training through presentation
and examination of "mock" patients via telemedicine. This will include (1) educating the
provider and the site coordinator about the "art" of medicine in a telemedicine
environment, (2) addressing and ultimately eliminating any anxieties on the part of the
providers and coordinators prior to their first "real" telemedicine consultation, (3) providing
an opportunity to experience differences in operation, selection and flexibility of
telemedicine equipment with regard to specific clinical conditions, and ultimately (4)
encouraging generalist-to-specialist discussion about how telemedicine can better serve
the health needs of patients.
• Healthcare Finance Administration (HCFA) Grant: The HCFA Study is aimed at
evaluating the effects of telemedicine systems on the accessibility, quality and cost of
health care. Coordinated and conducted by the School of Public Health of the University
of Michigan and the Medical College of Georgia, the project consists of developing and
implementing a detailed methodology for evaluating telemedicine. Included in the
evaluation design are (1) a quasi-experimental study of clients and providers in selected
experimental and control communities and (2) a study to compare the content, process
and outcome of episodes of care with and without telemedicine. Results from the study
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should clarify the role of telemedicine in addressing serious problems in health care
delivery, namely, unequal and inequitable distribution of health resources, uneven quality
of care, and lack of access to care for disadvantaged segments in the population.
Telemedicine has yet to be adequately evaluated in terms of these issues in a
comprehensive and systematic fashion. Without such evaluation, the true merit of
telemedicine cannot be determined. The proposed project derives from an identification
of the core elements of telemedicine, and it addresses these central issues of concern to
policymakers, practitioners, and students of health care organizations.
• Web Site: For more information visit the Medical College of Georgia, Telemedicine
Center Web Page at http://www.mcg.eduffelemedicine/.
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The Medical College of Georgia
Telemedicine Center

Eliminating Distance; Enhancing Health Care

The Medical College of Georgia Telemedicine Center is establishing a statewide network
linking 59 healthcare and correctional facilities that maximizes the care each facility offers as it
reduces costs and improves convenience for patients.

That same network is being used by the federal Health Care Financing Administration to
develop standards for this evolving mode of healthcare delivery and as a role model for other states
and countries working on similar systems.

Also, telemedicine has laid the groundwork for sweeping changes in education that put
doctors and other healthcare providers in the classroom to teach children about staying healthy and
make it possible for Georgia's healthcare providers to tap into a system that keeps them abreast of
changes in their dynamic fields without leaving their respective towns.

These rapid strides toward addressing the complex issues of improving healthcare in rural
America and reducing healthcare costs fit hand-in-glove with MCG's role as Georgia's health sci
ences university, said Dr. Francis J. Tedesco, MCG President and the man who brought the concept
to the Augusta campus.

His original plans have nearly been met for the system that uses computers and high-resolu
tion cameras linked by a special grouping of telephone lines and fiber-optic cables to make long
distance patient examination possible.

With telemedicine, a doctor at a hub site, such as MCG Hospital, can work with a doctor in
another city, helping examine a patient, looking inside his eyes and ears, listening to his heart,
peering into his gastrointestinal tract for problems, seeing essentially what the patient's own doctor
sees while he's standing in the same room.

"I wanted to network the entire state to elevate the ability for patients to get a higher level of
consultative care through their primary-care giver without having to travel great distances," Dr.
Tedesco said.

The program began in November 1991 with a l30-mile relationship between MCG Hospital
and Clinics and Dodge County Hospital in Eastman, Ga.

Today it's a developing network called the Georgia Statewide Telemedicine Program linking
hospitals as well as outpatient clinics, community and public health centers and correctional facili
ties.

Experience with the Dodge County remote has shown that approximately 85 percent of the
time, telemedicine means a patient can receive definitive care in his own city, and doesn't have to
travel by car or ambulance to some other city and hospital.

"It fits in perfectly with MCG's commitment to enhancing primary-care givers and with, long
term, what the federal government wants to do," Dr. Tedesco said. "The government is saying we
need to create more generalists, less specialists. With telemedicine, this allows you to have more
generalists and for them to feel more comfortable because they can be hooked up with specialists,
but remotely," he said.

"Healthcare suffers when it's isolated, when it's out of the mainstream of new knowledge,
when it doesn't have access to special expertise in those cases where you need it," said Dr. Darrell G.
Kirch, Dean of the MCG School of Medicine. "This is just using the technology to fill those gaps.
This is the information and electronic age yielding benefit for healthcare," he said.



''What we have found with Dodge County is very clear, Dr. Tedesco said. "The primary-care
doctors in this rural community are actually expanding their practice because they are willing to take
on more complex cases knowing that they have specialists who will be electronically giving them
support," he said. "That was the concept in developing this; that is working out."

Other concepts being developed include:
-Establishment of a learning center where physicians, coordinators and other users can get

hands-on experience using telemedicine technology so they feel comfortable with it before ever
sitting down for their first consult via telemedicine.

-Telem.edicine house calls will be made possible by the same lines that bring cable television
into the home. This will allow patients with chronic health problems such as congestive heart failure
or severe asthma to see healthcare providers daily with the idea of warding off complications and
avoiding costly hospitalization.

-A system for nursing homes will allow daily monitoring of this at-risk population, again to
nip a mounting healthcare problem in its bud.

-A networking of hospitals will provide extensive services for children. As a test site, the
MCG Children's Medical Center is establishing a link. with the neonatal intensive care nursery at
Phoebe Putney Memorial Hospital in Albany that enables pediatric cardiologists in Augusta to assess
babies with potential heart problems in Albany.

-A networking of Georgia's public mental health hospitals and conununity centers to improve
accessibility to psychiatric healthcare for Georgians as well as provide continuing education for
mental-health professionals. This telepsychiatry project, funded by a $1.5 million National Patterns
of Academic Excellence grant from the University System of Georgia Board of Regents, takes aim at
Georgia's maldistribution of mental-health services.

-A networking of Georgia's prisons with the prison hospital, Augusta Correctional and
Medical Institute, and with other hospitals as needed, to provide definitive care to prisoners without
the safety risk and cost of transporting them.

"We are not only the most comprehensive statewide telemedicine system in the country from
the standpoint of the number of sites, we are the most comprehensive from the various. types of
patient populations that we are dealing with," said Dr. Jay H. Sanders, the center's Director.

A common thread for these initiatives is to offer healthcare services, and now healthcare
education as well, in the most timely and cost-efficient manner.

A Health Care Financing Administration grant is testing the strength of that thread by provid
ing the country with the first objective measure of telemedicine's impact on the accessibility, quality
and cost of healthcare. Under terms of the $1.3 million dollar grant, the MCG Telemedicine Center is
working with evaluators at the University of Michigan to examine the various aspects of this bur
geoning approach to providing healthcare. Information gathered will be used by the Health Care
Financing Administration in its evaluation of other states' telemedicine programs and in determining
reimbursement for healthcare services provided by those systems, Dr. Sanders said.

"In a few years, everybody will be doing telemedicine," Dr. Kirch said. "As an academic
medical center, our mission, now is evolving so that, just as we have been the leader in setting up a
prototype network, we will now be leaders in research on the uses of the technology. In which cases
is it most effective in delivering care? Where does it save costs? Where might it end up increasing
costs? How do patients respond'! How do providers respond when asked to use it?," the Dean said.



All the activity in patient care provided long-distance has spurred interest in long-distance

learning as well.
Southern Bell and 33 independent telephone companies, including Sprint and AT&T, in

consultation with MCG and the state Department of Administrative Services, have networked an
extensive system of telephone lines called the Georgia Statewide Academic and Medical System,
which will allow all telemedicine sites to communicate with each other and with distance-learning
sites in Georgia's high schools, colleges, universities and select hospitals.

"(MCG faculty) can do site presentations. They can use overheads. They can present patients
and do grand rounds over telemedicine," said Laura Adams, Director of Operations for the MCG
Telemedicine Center. "You are not limited to another telemedicine site that can only hold 10 people.
You can go to distance- learning sites in an area where all the hospitals and health clinics have been
able to bring all of their physicians and other healthcare providers into an auditorium to receive this
information."

In fact, MCG's third telemedicine hub site is being designed with teaching in mind; it will be
a larger room in the hospital with ample space for more than one doctor and a patient. MCG also has
a telemedicine site in the emergency room with the idea of easy access for 24-hour coverage and an
additional consult site in the Ambulatory Care Center

"The potential of this is enormous," Dr. Tedesco said. "What we are talking about is educa
tion without walls. It's possible that we can extend our educational capabilities to the citizens of
Georgia without having to build buildings in every location, without having to hire teachers in every
location. I think we have the ability to maximize health-sciences education around the state in a way
that young people in certain areas can get their education while residing in their communities and
using the clinical training in their communities," he said.

Funding to support the major telemedicine expansion and for distance- learning initiatives
comes from Georgia Senate Bill 144, The Distance Learning and Telemedicine Act of 1992, which
has made a total of $73 million available in three phases, approximately $60 million for distance
learning and related telecommunication projects and $13 million for telemedicine.

Dollars eannarked for telemedicine helped provide equipment upgrades for some of
Georgia's existing telemedicine locations and dollars for the original equipment and installation for
newer sites, Mrs. Adams said. Money also will pay half the monthly fees for transmission for the
first two years of operation and equipment maintenance for the second year for most telemedicine
sites.

Additionally dollars from the Georgia Department of Human Resources have funded several
telemedicine initiatives in rural areas including establishing sites at a community health center in
Wrightsville and in the neonatal nursery in Albany. Dollars also were provided to upgrade three
existing telemedicine sites in rural Georgia, to partially fund a statewide newsletter for telemedicine
sites and for educational forums such as the statewide telemedicine meeting in Augusta in July 1995.

"Quite candidly this would not have happened without the commitment and funding from the
state," Dr. Sanders said. The technology has existed for years. "What made it happen was the fact
that the state believed in it, the state said, 'Let's try it,' and then backed that with the appropriate
funding and the commitment on the part of people," he said. The state Department of Administrative
Services and Southern Bell have been key players.

"Medical care in this country is episodic, it's irregular," Dr. Sanders said. "It occurs at the
wrong time. It waits until the patient gets sick rather than preventing the illness. When you realize
that so many of the illnesses that we deal with in the elderly are illnesses that began when these
people were very young, you begin to get a feel for how significant an impact we could make if we
started at the right time. Telemedicine helps facilitate that. I think it will provide an incredible cost
benefit to our society."
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Introduction

• Private Switched T-l Network (GSAMS)
Partitioned for Distance Learning (350+ sites)
and Telemedicine (45+ sites) - Administered
by State Government (see GSAMS map)

• Telemedicine Connects Point-to-Point at T-1
Bandwidth

• Distance Learning Connects Multipoint at 1/2
T-1 Bandwidth

• GSTP Has Hub and Remote Structure
But Any Site May Connect to Any Other Site

• All Remote Sites (primary care) Configured
Identically

• All Hub Sites (specialty or primary care)
Configured Identically

• TM Sites May "Downgrade" to DL Capability:
1/2 T-1~ No Control~ Stethoscope, Still Image

Telemedicine Center
Medical College of Georgia

Augusta, GA 30912
(706)721-6616
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Diagnostic Quality Video

Three-Chip (CCD) Patient Exam Camera

• Tripod and Dolly for Optimum Visualization

• 16: 1 Zoom Lens

• Local and Remote Control of Pan, Tilt, Zoom,
Focus, Aperture

• Three Speed Control for Precise Adjustment

Single Chip (CCD) Room Camera

• Fixed Between Display Monitors

• 10: 1 Zoom Lens

• Local and Remote Control of Pan, Tilt, Zoom,
Focus, Aperture

• Three Speed Control for Precise Adjustment

Telemedicine Center
Medical College of Georgia

Augusta, GA 30912
(706)721-6616
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Diagnostic Quality Video...

Micro Camera

• Miniature Remote Head, Single Chip (CCD)

• Adaptors and Scopes at All Sites: Otoscope
(Ear), Ophthalmoscope (Eye), Microscope

• C-Mount to Any Scope (i.e. Laparoscope)

Document Camera (Elmo)

• View Paper or 3-D Objects (i.e. Medications)

• Manual Focus, Aperture, Position

• Back Light for Slides, Sheet X-Ray Film

External

• Portable Diagnostic Devices (e. g. Ultrasound)

• S-VHS VTR as Source or Event Recorder

Telemedicine Center
Medical College of Georgia

Augusta, GA 30912
(706)721-6616
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Still Images

• Capture Directly From Source - High Quality
Component (YIe) Video Instead of C0!llposite

• High Resolution Display, Interactive
Annotation, Lossless Image File Transfer

Audio

• Fully Interactive Room Audio

• Table and Wireless Microphones

• Electronic Stethoscope, CD Quality

Information

• Central Administrative Database and
Distributed Multimedia Patient Database

• Group 3 Fax (Printer)

• Medical Reference on CD ROM at Each Site

Telemedicine Center
Medical College ot Georgia

Augusta, GA 30912
(706)721-6616
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IMPROVED ACCESS TO SPECIALTY MEDICAL CONSULTATION
THROUGH TELEMEDICINE

The Georgia Statewide Academic and Medical System

GSTP Fact Sheet

The Bottom Line ---------------
Consultations 11/1991 - 12/1996

Average Consultation Length

Patients retained in local communities

2075

26 minutes

91.46%

Summary------------------

• The Georgia Statewide Telemedicine Program improves access to medical
specialty care throughout the state.

•
• Patients are retained in local communities.

• Utilization has increased almost 50% in the past year.

• 44 of 61 sites are operational as of 12/1996.

• The top five requested medical consultations are:
1. Neurology
2. Psychiatry
3. Cardiology
4. Dermatology
5. Infectious Diseases

• The top three requested ancillary consultations are:
1. Speech Therapy
2. Physical Therapy
3. Occupational Therapy
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Georgia Statewide Telemedicine Program (GSTP)

The Medical College of Georgia Telemedicine Center, in concert with GSTP sites, has
developed a comprehensive statewide telemedicine program that utilizes standardized
procedures, protocols, and data collection. Additionally, program development includes
a detailed analysis of each room site, resulting in an optimal clinical and operational
telemedicine room tailored to the site's needs. The telemedicine equipment design has
been standardized and detailed installation instructions provided to the integrators to
ensure each system is installed to the "gold standard." Additionally, a formal procedure
for comprehensive technical validation of each component of the system is conducted
prior to declaring a site operational. The program was designed to include remote
diagnostic capabilities, and a 24 hour, seven-day-a-week trouble hot line, and a
network responsive to 24 hour, seven-day-a-week connections at a moment's notice.

The Georgia Statewide Telemedicine Program (GSTP) strives to continually increase
statewide access to· specialty and subspecialty care and ultimately to enhance the
overall delivery of health care to all citizens throughout the state of Georgia. The
Medical College of Georgia Telemedicine Center continues to improve implementation,
expansion, integration, promotion, and management of the GSTP for access and use
by all appropriate individuals, organizations, and institutions in Georgia.

• Management: Having established the first statewide telemedicine program in
November of 1991, the Medical College of Georgia was asked by the state to develop,
coordinate, implement and manage the Georgia Statewide Telemedicine Program
(GSTP). This telemedicine program is a component of State Senate Bill 144, "The
Georgia Distance Learning and Telemedicine Act of 1992," which set forth provisions
to establish a network called the Georgia Statewide Academic and Medical System
(GSAMS) and its telemedicine and distance learning programs. GSAMS is the world's
largest and most comprehensive distance learning and telemedicine network, currently
connecting over 400 sites.

• Technology: The telemedicine component uses T1 lines (1.544 Mb/s) to transmit
fully interactive two-way audio, video, and diagnostic data. The telemedicine system
integrates various medical peripherals such as an otoscope, ophthalmoscope,
microscope, and electronic stethoscope. High resolution cameras enable consultants
to see whatever the presenting provider at the remote location sees. Using custom and
commercially available adapters, they can look into the ears with an otoscope, examine
the bladder with a cytoscope, examine the stomach with an endoscope, and examine
the throat with a laryngoscope. They can also zoom in and study in detail a rash or
wound, the eye, or the inside of the mouth. The GSAMS network also allows the
telemedicine sites to downgrade their systems for interconnection with the GSAMS
distance learning sites at a 112T rate to transmit audio and video only, thereby providing
health education to the community and continuing education to health care providers.
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• Funding: The entire funding for the development of the GSTP has been generated
by the state. The Distance Learning and Telemedicine Act of 1992 has provided
approximately $10 million for the installation of T1 and business lines, purchase of
telemedicine equipment and cabinetry for 51 sites (including two lab sites), 50%
subsidy of line and maintenance costs per site for two years, funding for technical
training and clinical-specific training, development of a multi-media patient record
system, and other program supporting efforts. The Medical College of Georgia
procured contracts with the State Office of Rural Health totaling $1.4 million. These
funds were used to fund seven of the 61 telemedicine sites, develop a Patient
Administrative Database, provide for database and refresher training, pay monthly line
costs for remote telemedicine sites, support of a quarterly GSTP newsletter and annual
conference, and purchase Scientific American CD for remote telemedicine sites.
Additionally, the Medical College of Georgia provided $1.2 million of internal funds
toward the development of the GSTP. These funds were used to fund five of the 61
telemedicine sites, line cost for eleven sites, purchase of telemedicinelab testing and
validation equipment, development of Operations Manuals, development and
distribution of a videotape describing the GSTP and showcasing clinical use, and
providing manuals and other supporting telemedicine program documentation to all
sites.

• Implementation: Today, the Georgia Statewide Telemedicine Program (GSTP) is a
rapidly developing network, linking hospitals, health departments, community and public
health centers, and state prisons in towns and cities across the state where patients,
providers, and health care facilities can benefit most from this unique relationship. With
the Medical College of Georgia serving as its oversight agency, the GSTP will ultimately
link 61 telemedicine sites throughout the state. The 61-site network includes a series of
remote sites, secondary hub sites, and tertiary hub sites including seven Georgia
Department of Corrections sites (four of which will be served by a mobile telemedicine
van) and three of Georgia's major referral centers - Medical College of Georgia,
Eisenhower Army Medical Center, and Emory University Hospital serving as tertiary hub
sites. Currently, 46 sites are fully installed and operational. It is anticipated that by
1997, all 61 sites will be identified, installed and operational.

• Utilization: The GSTP is designed for use by all types of health care providers and
supports initial and follow up consultations, established specialty clinics, and
emergency consultations. Just as standard referral patterns are typically regional,
telemedicine remote sites typically seek consultative care at the nearest telemedicine
hub site. However, any GSTP site can connect to any other GSTP site to obtain
services not ordinarily available. GSTP utilization has doubled in the last year. More
than 1000 consultations have been conducted to date, utilizing more than 40 medical
specialties and subspecialties, as well as ancillary specialties. The percentage of



• Children's Medical Services (CMS) Project: The Medical College of Georgia
Department of Pediatrics and Telemedicine Center have contracted with the Children's
Medical Services Program, of the Georgia Department of Human Resources to provide
a pilot clinical service that addresses emerging issues of children with special health
care needs to specified sites in Georgia using the Georgia Statewide Telemedicine
Program (GSTP). This is the first such Telemedicine clinical program in the State. The
State CMS Program employs specially trained registered nurses to work with local
primary physicians and health care providers. In this Project, the CMS nurses will be
specially trained in the technology and operations of the GSTP, will assume the role of
the attending health care professional at the remote CMS Telemedicine site and will
present patients to specialist consultants at the MCG Telemedicine site. This will allow
the children to remain in the care of their local primary care physicians and in their local
community, thus enhancing continuity of care. The Project is evaluating the impact,
efficacy, efficiency, and cost-benefit of providing clinical care via telemedicine to
children with special health care needs.

• Telepsychiatry Project: The Telepsychiatry project uses the Georgia Statewide
Telemedicine Program (GSTP) to give Georgia residents access to quality mental
health care regardless of their location in the state. The GSTP connects the Medical
College of Georgia Department of Psychiatry, eight statewide psychiatric institutions,
and several community mental health centers. Diagnostic assessments, mental status
evaluations, and pharmacological consultations are some of the available services
provided by the Telepsychiatry program. The project allows more rapid intervention
during psychiatric emergencies, reduces the need to travel great distances to receive
psychiatric care and provides second opinion options. It also enables mental health
professionals and rural physicians to keep abreast of current research and information
related to psychological services more easily, and should definitively reduce the unit
cost of mental health care in Georgia. The Telepsychiatry project is an initial step
towards integrating telemedicine with an active state mental health care program. You
may wish to visit the Georgia Mental HealthNet at
www.mcg.edu/Resources/MH/lndex.html. The Georgia Mental HealthNet is an Internet
site supported by the Medical College of Georgia in order to provide information and
services to consumers in Georgia, and to provide a forum for mental health
professionals to discuss current developments in the mental health field .

• Healthcare Finance Administration (HCFA) Study: The HCFA Study is aimed at
evaluating the effects of telemedicine systems on the accessibility, quality and cost of
health care. Coordinated and conducted by the School of Public Health of the
University of Michigan and the Medical College of Georgia, the project consists of
developing and implementing a detailed methodology for evaluating telemedicine.
Included in the evaluation design are (1) a quasi-experimental study of clients and
providers in selected experimental and control communities and (2) a study to compare
the content, process and outcome of episodes of care with and without telemedicine.
Results from the study should clarify the role of telemedicine in addressing serious
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problems in health care delivery, namely, unequal and inequitable distribution of health
resources, uneven quality of care, and lack of access to care for disadvantaged
segments in the population. Telemedicine has yet to be adequately evaluated in terms
of these issues in a comprehensive and systematic fashion. Without such evaluation,
the true merit of telemedicine cannot be determined. The proposed project derives
from an identification of the core elements of telemedicine, and it addresses these
central issues of concern to policy makers, practitioners, and students of health care
organizations.

• Electronic House Call (EHC) Project: The Medical College of Georgia, the Georgia
Institute of Technology, and the Eisenhower Army Medical Center collaborated to
develop and evaluate a "proof-of-concept" system to deliver medical care to patients in
their homes by installing computer-based monitoring units in the homes of 25 volunteer
patients and in one skilled nursing home in the Augusta, Georgia area. The units are
linked to central monitoring stations via bi-directional coaxial cable connection supplied
by Jones InterCable, Inc.. Interactive audio/video conferencing between patient units
and the central monitoring station is supplemented by equipment to assess several
patient physiologic parameters including blood pressure, pulse, temperature, weight,
blood oxygen, electrocardiogram and stethoscope examination. The central idea is that
these communication links will enable the monitoring of a broad range of patient
measurements from home. This will in turn promote the patient's medical stability and
reduce the need to access high cost in-patient and emergency resources. The project's
focus is to expand medical care in the patient's home without the need for an on-site
care provider. Major funding for this research came from The Georgia Research
Alliance, the Army Medical Research and Development Command, and the Medical
College of Georgia, with in-kind contributions from Jones InterCable, Inc..
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• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •
Medical Center to develop the technology and with
Eisenhower to evaluate this system in the homes of
some 25 adults and children in the Augusta area
with chronic medical problems.

"Our first approach is going to be to the people
who need it the most. the chronic-disease patients."
Dr. Sanders said. referring to patients with problems
such as severe diabetes. congestive heart failure or
liver and lung disease. "If you went to any hospital in
the country and asked the administrator. 'Who are
the patients who use up the majority of your
resources?: they would give you the same list of
patients with the same type (of) diagnoses. But we

...continued on page 2
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Dr. Max E. Stachura

an everyday part of our
armamentarium in car
ing for patients around
our state and beyond,"
Dr. Kirch said.

Dr. Stachura is a
1965 graduate of
Harvard Medical School
who completed post
graduate training in
internal medicine as
well as a National
Institutes of Health
endocrinology fellow
ship at State University
of New York at Buffalo.

He came to Augusta
in 1981 as Chief of the
Section of Endocrin
ology at MCG and
the Department of
Veterans Affairs
Medical Center. •

Association and has
decided to devote his
time to this and other
new pursuits:'
Dr. Darrell G. Kirch,
Dean. MCG School
of Medicine. said in
announcing Dr.
Stachura's appointment.
"While his departure
will be a loss for this
institution. the interna
tionally recognized
telemedicine program
here will continue to
thrive because of the
foundation he has
helped build."

In the new position
of Clinical Director.
Dr. Stachura will be
responsible for patient
care program develop
ment for the MCG
Telemedicine Center as
well as for the Georgia
Statewide Telemedicine
Program. a network of
59 telemedicine sites
being established in
hospitals. clinics and
correctional facilities
across the state.

"This is a key role in
helping us move
telemedicine from a
concept to a tool that is

New 1ele
medicine
Position
Focuses on
Patient Care

O
r. MaxE.
Stachura.
endocrinologist

and Professor of
Medicine at the Medical
College of Georgia. has
been appointed Clinical
Director of the MCG
Telemedicine Center.

Dr. Jay Sanders.
Director of the
Telemedicine Center
since October 1992.
assumes the duties of
President of the
American Telemedicine
Association in early
1996 and will leave
MCG in June 1996. To
ease the transition. Dr.
Stachura also assumed
the duties of Interim
Director on Sept. 17.

"Dr. Sanders is
assuming significant
new duties as President
of the American
Telemedicine

An "electronic house call" that takes your
doctor from his office to your living room is
being developed and tested to see if it's an

effective. cost-efficient way to deliver healthcare.
"In the same way I can now pick up the phone

and talk to my patient at his home, I will soon be
able to pick up my multimedia platfonn and not
only talk to my patient, but see and examine my
patient," said Dr. Jay Sanders, Eminent Scholar of
Telemedicine at the Medical College of Georgia
Telemedicine Center.

Development of a long-distance patient exam
ination system that connects a patient's home to
his doctor's office is the major initiative for
approximately $2 million in grants awarded to
MCG. including a $916,687 grant from the U. S.
Department of the Anny and a $950,000 grant
from the Georgia Research Alliance.

MCG is collaborating with the Georgia Institute
of Technology and Dwight David Eisenhower Anny

Taking
Telemedicine
Into the Home
Toni Baker
MCG News Bureau Coordinator

Funding Approved for
Development of
"Electronic Housecall"


